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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent an optical 
element from being melted and damaged due to the 
generation of a pulsed laser beam having an abnormally 
high peak value when a plurality of Q-switched laser 
oscillators are used as the light source of a liquid 
crystal projector. 

SOLUTION: The laser apparatus is provided with the 
Q-switched laser oscillators 21 and 22, 23 and 24, 25 
and 26 which correspond respectively to RGB liquid 
crystal panels 51, 52, 53, one drive means 1 which 
drives Q-switches for the oscillators 21 to 26, delay 
means 2 to 6 which shift drive timings of the Q-switches 
for the oscillators 21 to 26 by delaying a drive signal 
to be output from the drive means 1 and optical elements 
41 ( 44, 47 which composite laser beams radiated from the 
oscillators 21 and 22, 23 and 24, 25 and 26. The laser 
beams which are composited by the optical elements 41, 
44 t 47 are made incident on the panels 51, 52, 53, and 
the laser beams which are modulated by the panels 51, 
52, 53 are composited by an optical element 54 so as to 



be incident on a projection lens 55. 
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(57) [KM] 

w</uj* u— y-jtcoiB^K: J: 5 • *6» 

[tWk^WA R, G, BO«fi^5 1, 5 2, 5 

tf22, 23SV2 4, 2 5X^2 6^ 8SS2 1~ 
2 6WQ^ s^SriEIM" 5 locllfgl ^» 
¥Si «»&a**iifc«Mt-9-«ril«$*5r tteJ: t) 
3§Jg§§2 1~2 6 OQ7^f y?©Sl* f 5 
Ki"b-ri!®¥&2~6 ISSS2 1SV2 2, 2 3 
&t> ? 2 4, 2 5&.tf2 6 a»&ffi*t;*tL/fcU— tf 4 — JtSr-t 
ive*t*J*i"«*^MH t 4 1, 4 4, 4 7tlrfx 1 5t 
*Dft4 1, 4 4, 4 7-i?M$nfcU- tf-JfiSr-tii 
?n^^5 1, 5 2, 5 3(dAtt$-tir, ^^°^^5 1 , 
5 2, 5 3t?^S8$tu3tW— 9 s — 3t&3fc^59H?-5 4X~& 




(2) 

uwhhki^iw* t> £ Hfcigsbff mm 

2 ] If 1 KIBtt© U-if-^BK*^ 
CDQ^-C yf-v— f— g&cDQ^-f' y^- 

£riSS££iir5r,?:l;:£<3, ffilE^roQ^'f y^u- If 20 

Q * W y ^ u— !f — m t , 

1 o£D|gfjj^Si , 

»cJ:9, KEttCQ^yfi^- if— »«»0>Q*-f 
y ^Oll * 5 V y* £2 V % K 1* <b -T fSjffi^S i: „ 

ttrisig^co q y. y u>— if — » & a «■ £ tifc/-? 30 
Alt $ *, !IWaffiM*«IKK-7--C«H * friz*** 

i--if-7fe£&£t w ^xia« $ *s ^ t t 

Q * y !f-S8g3g i: , 

1ltnEK»*a*»6m**ix*:WHi»*SraffiS**rfc 40 
(CJ; 9, lltnE«*«)Q^W y*u— «f-*S»0>Q*-r 
y^-roBtb^-C 5>'y**rStMc-Te>-fiia#ai:«rfll 
X., <Kria«*«)Q^W y^-U— !f— ffl*t$*L 
fc^/u;* u— if-JtSr-tix^tl^JS-r-SStrlESra^Sl 

* u— — 3t*r-frj« LTSIt u>X(cA#t £it£ r t £ 
[0 0 0 1 ] 

[*WrojR1-5ft«#lH «tt0>Q*-T y?" 50 
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i — if— 3gfgSa»&tti*f Sixfc/^Vu^ u— J 1 — 

[0 0 0 2] 

y y — ^-f-Slt-rs^S^nv?!^^^, *®ffia>lHfe 

[0 0 0 3] Ld>U WL&'l'vV^ir 9<»— m<?>MWg. 

hy* Kk<ofc*^tt-e#5«:(t^3taSf-jffi 
V">ft2I£ffl^5<£>;4 s IS3= Ll^ri u~ if— #& 

[0 0 0 4] 

[»91iWi¥2ltLJ:5ii-*BW] «*.»*3*S**9— i« 

V>S*frfct4, R, G, B^^iX£0jK B B B/^/K;, Y 
AG feffl Jt*^fc#^i»Ott««0 f 

— !f— itSrSfi^lfe^T-R, G, BO«ft«Oi/-f 

[0 0 0 5] tt*««*-T-oaeiftS**H:— *te 

AM3tcom#!i«ro2m j ?»3^(ctt:^J-r5r ird^s ^ 
»»**i««>«fcii>fc«:, ffiltU'— !f-3trotr— yfflo 
H^YAGl — 1f-»JB»$rJBl^<5££asaSbv\, b 
fedSo-C, I^CttJ^KDYAGU— tf— ISSS-efctutf, 

f «ltff 5 Y AG u-f-3SS»t«^5 : i 

[0 0 0 6] ffi*<OQ*s( yfYAG l"— !f— ^ 

iB#«?a***>*y*#<*V' k *6-fctt» R. G, BO 
^S^/UStr, 2K±©Q^yfYAGl- — if— 51 

^-C&*^UT^B%^/HcAltS-fr5 r t * s a* b 

[0 0 0 7] 0 514. *©J:5l:Lfc3fia*7-iKfi 
yn^i^^OSW^t, R, G, B©#A'<-*A' 
5 1, 5 2, 5 3 JcStfSLT, -ttl--?^ 2 o<DQ^-f y 
fYAG U — !f — $&M$& 2 1 Rlf 2 2 , 2 3S.tf24, 
2 55.t^ 2 e^U^fetvTVS. #Q^?fYAGU 
-f-^2 1, 2 2, 2 3,- 2 4,- 2 5, 2 6©Q 

1, 3 2, 3 3, 3 4, 3 5, 3 6!)^M$tlSSl 

[0 0 0 8] Qy.-T yfYAG if— 3§SS§ 2 1M 
2 2*»e,ffitt$ttfc^U^ U— if— Tttts 7*!)XA4 1 
T*-&^$n, 852^^4 2-CROSSt©^^^ I' 
— !f— *3t^^4 3trSrfS a H B x^^ 
5 UcAlt-rS, Q^yfYAGU-f-» 
tSS2 3Stf2 4, 2 5S.U«2 6 *^ttilt^tV^-'>VW^ 
U— if — 7fctt, -t^tLT* y 4 4 , 4 7 T?-g-J# $ 
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ft, 4 5, 4 8tG, BWSfiifi^^>7 

1^— if— #*C«fcSft, i3t^X4 6, 4 9?rgtt 
ft/^/u 5 2, 5 3 Id Alt 1"5 0 

[0 0 0 9] SfceV^A' 5 1, 5 2, 5 3 "C^rft^ft 
R, G, BO«Mft(§*teJESC-CSSW*ftfc^V^l — if 

skawlt, *^y — >- ^ait*ft5o 

[0 0 10] kZZ>X\ ^<Om 5 Wa/n v?^ 9 9\Z. 
SSl^T, Q7^f jxf YAGl/-f-|8SS2 1-2 6^ 

^U-f-*#WltSil5t, ^JXA4 1, 44, 

4 7 ^fe-fr^E^y 5 4 L If— 

ftfc^^^W^S^t-t: 0 -^a^S5v>^^uxu-if- 

[0011] B6ARU«Btt, &#£>J t iCQ^-f y^YA 
GU— if— 3816*2 1 tQ^^yfYAGU-f-M 

§&2 2 fc-tv^*u— !f— *©tm*^>f s ^*s*Jk& 

icy*}) 4 l "CJMrk: if— ^ figcoBlv^y^ u— if — 
&i t t^Q^-f jyfYAGl/-f-»fi«2 3T*t^>^ 

if— 3t^w*t^-r $ v^^fi^ ^^ofc^^^, 

@6E tC^f J: 5 i-fe^Xy 5 4T'^C^ 

fiioiSv^NVu^ i — if— yt&&±\^x us 5o 

[0 0 12] 0iJx.fi, #Q*-C yf-K7^^- 3 1-3 

5 (lfc^ot#Q^>f yfYAGl/-f- %£^2 1 

-2 6^^^V^IC^bV^ja»iT^^VW^ I If— Jt^fflSt 

/*— 3 i — 3 6^b^mft{f-^offl^^-r 5: >-^5^ 

y^ K9>f ^— 3 1 — 3 6d^©ffi!ijf|*(Offl* 
yfYAGl/-f-8Si2 1 — 2 6ra±TV*/W* U 

-if — jteomit* ^ iswtLtiL 
[0 0 13] roi5*a#tcf— ^toliiv^i/ 

-1f-3teO»^tt. Xy 1, 4 4, 4 7^4** 

xjxa 5 4oao^-7^ >-^o^is • bacons 

<k#9, Sfci)fcUyX4 3, 4 6,. 4 9^M^^X 

5-. $<bKl, «x.tfj6ft***^4 2, 4 5, 4 8 « 
5 2, 5 3 £c7)P^}fc:7 7^^£:JB^-r 

■ • ABROACH 

[ooi4] *$BWM:* r^)i5« 
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if-: SSa»^6£ilJ»Sftfc^^ u-if-3fe£^£-f5 
u— if— 3gfitci6i/>T, S^{-t: 0 — ^fifofl&v^Vu;* u 
-If-*^**^*****^^ • *8l«rB&Jfc1-a 

[0 0 15] 

rftbCDQ^-Y s/^U— If— KggOQ^^ yT-tmn 

— if— »S*©Q;*>f ^<Dm»94 ^ ^SrSWcT 
e>tIS¥Si:> rft&<©Q^-f y^u— tf— »a»^ 
& ffltt $ ftfc^* u-if-ft Sr*«i-5 jt**^ t £ 
1f-«««r«3Ri-5. 

[0016] if— 3S«-en, SftoQ^^j/f 

u— if— SfiSoQ^Yyf^, i o<oBtt#a-eBtb 
£ft5 e *Lt, r©Wi^6iiiASiifcli«t 
dSjSJE^STiS38ESft5r.i:^J:5, rftfeOQ^^^ 
y u— if-38ig*OQ*-r jxfoIB?>f S >m\t* 

[0 0 17] ^tt, #Q^^y^l/-f-«^OQ 

y^II^^ ^ ^^rH: J ^f4 0^v^^-fftfe4ft•S: 

[0 0 18] IMpI^ #Q^yf^f-*8S 
OQ^ j/f08B^^ ^ ^^flffesv^fc-rft-cv^* 
50 <DX\ &Q*«( s^U— If— 38SSa>fc<ZVN°/l^U— If 
— ?t<nmtt94 ^ istfftAti: V &£>te\,\ 

[0 0 19] rft{cj:i9, «-Q^-T ^^u-if— «SS 
^ & ffitt * ftfc^/u* u— 1f-3fe^^ S ftfc»lc»IH 

• «a^l»JhSftS. 
[0 0 2 0] **5, ^1 CD u — if — SMl^^oV^T, K9)# 
S^fcffi*SftfcBlb«-§-^5*>s rft&OQ^yf 
If— 3B«*0 5 SFPOQ^-T yfu-fHIi 

¥814, «B»#aa^&a**ftfcB»flr#itt^/*fctt 

[0 0 2 1 ] ^fttcj:^. -asoQ^^ yfl/- if— 38 

js^c7)q^^ y^sra^^Q^-Y y^u-if— »aso 
q ^ f^is^o i (omrnxmrn-rz z t z> 
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[0 0 2 2] Jfcfc, .*tt«AMu W-Offin03t*n*?- 

©q^-t -yf-yy— »f— mm&v>QX'f vf-trnwrtZ) i 

St#«i, rh6oti^yfi — if— »s»a»e>ai*+ 
£*Wc^A-* u— Jf-*tr*rt-r****^-i 4:411*., 

u— if-#4r8:#t u^Xte7J*£*-5 4 5 £ LfcHflttSl 
3E^3£fi4r«3g-r5. 
[0 0 2 3] r©sa«ta*««tt, ItOQ^yf 
6 ttlltSftfc^^ w-if— 

£*5teBRUT*3BBI3»c«3 l — If— £s«4rig/i! Lfcfc 
OT-fc(9. «-Q*>f yfu- If— 
/</u* u-if-ft^f&l-Sft^^K HRn%9«f . 
offi©***^ GUSt^X*?) j*\ SWi'VXojfflHl 

[0 0 2 4] #ttJHAf4. 2^fc»*52SW*ae 

r.^bcoQ^-r -x^-u— if— ^m.^<oQ>\-< -yf-zmwi 
tsiooiiftt, r. <nmm^WL** e> tax * ixfc^ 
■MM-srsisEStfsr. tf-4 o» cjt&oQ^-fyT-w 

— if— Jg^Q^-Y s'9 L <oratt^W 5 >^*:Z^teT 

a»*»6aait sn*:^^ u— tf— ytztt^tittifc-r 

Alts-ass j: 5 k LfcS**S!Sjj*S6«4:»*i-a. 
[0025] i<oaitai*»««ttv **«>snB3te*Bi 

aut^x©** • wai*sisjh*ix« Q 

[0 0 2 6] 

[0 0 2 7] Hi 14. *38W4rjifflUfc3SS*7— * 
S7*b i>i ^ # ©**i *S tT*J 9 , H5 i^iirs 

*tCtt, itOQ^-T yfYAGU- if— &m$s2 1~ 
2 6 <£>Q;*-f' s/^SrlESft-f -5 1 oroQ^-Y K9-f'< 
-It, SSE@8&2~6 i#tJttib;h/0>5. SJ^IhISS 
2, 3, 4, 5, 6coajSB#rp1l4> Q^^yf K7-T^ 
-l *»6>tH**ix5KiMt*«>«JW c<0«*j 
ftflCiotQ^^ 5-fYAG I -if— 36«»3&»&tMt 50 
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Sh5^u- if— %^</u^MQjKL|lNR) SrTi 
Lt, ^?^T/6, T/3, TV 2, 2T/3, 5 
T/6 lCioTV>5. 

[0 0 2 8] Q*^ yfYAGU- if— 1 CDQ 

S 0 Q*-< S/fYAGl — If— &m&2 2, 2 3, 2 
4, 2 5, 2 6©Q7^yflCli, Q^^j/f K?'!'^ 

3, 4, 5, B-eiSffiSJbTflW&SftS. 
[0 0 2 9] ZtHzXV. #Q*^ y^\y— if— MMS 
2 1~2 6©Q^.-< s/^-OlStil^'t' S^^lt ZWCT 

/ 6 -ro-rns 4 5 tc&o-c^s. 

[0 0 3 0] -t Lt > #Q*^ yfU-f-«W2 1 
~2 6£>Q:*-r 5-fl:*I©lo©Q^^7f K9^'< 

- 1 a» e> coiESrft #© m^j * $ v ^s^-fb 

t, #Q^yfW- !f-«SS2 1~2 6©Q^ ;y 
^(OmWl*'( 5 V>TJ4^l4(3 2oncT/6i 3 'o-fixfc^ 

[0 0 3 1] H2I4. r^ B s B Xni?ai^^|C*5(tS# 
Q^-T YAG u— if— $g^S£2 1~2 6d»5>©^/u 
if— ftWffiat*^ 5 V^lr^t. #Q^.-Yy^Y 
AG I — if— 1~2 6<7>Q*-Y y<7-<Dmm*-< 

s. >^s«•^c^^^^cT/6i*o-f^^Tv^5<o-e, #qj* 

yfYAGl/- if— ?§S3§2 1 ~2 6;S><bl4, SlVMC 
u-if-3fc#ail*1-5. 

[0 0 3 2] i©4p(C N ^Q^yfYAGU-f- 
%g^2 1 — 2 if— 3t<7?mtt^l' 5 

>-:/2S4#i3-£-*>&V^-?, Q^.-Y yfw- if— 
2 l2Uf2 2*^^^^^^^ u— if— JtdSXUX 
A4 l-e-a-fife^tlfcKI-^s Q^W yfu- if— IBS3&2 
3S.tf 2 4*»&U*i-**tfc/-«/U^u— if— 3td s Xy Xi» 
4 4-e^$JxfcR^ Q^.-f y^-\y— if— %SS2 5 
Stf 2 6 a»5> ttJlt * ftfc^Vw* u— if — t» y x A 4 
7 T'^$ *tfc§t^», 5 1, 5 2, 5 3 "C^ 

Sffl^tbfc^yw^U'— if— 3t^fi-S-fiKXy XA5 4-e-g-fig 

[0 0 3 3] rtv»c4(5. S«-^tr— ^ffi«5S5Vv?/W^ 
U— if— 3tro^4.jc43Xy XA4 1, 4 4, 4 7^6 
-&^ScXy XA 5 4 J ^*3t^>'X4 3, 4 6, 4 9^M 

So 

[0 0 3 4] 0 311 *^0J?r®fflL^3«S:* 

7— JKSXnv?3i^^<OigiJ©fl|fie0ySr^U-C*3i5, HI 1 
«5 t*ii-rs*R5^»ci4|p]-(0^-§-S:(+LTV>5. r 



-4- 



(5) 

7 

Tv^o 9, 10, 11, -l 2.»3SBCWBB 

tt, T/3, 5T/12, 7T/1 

2, 2T/3C4oTV>5 (TttQ*^ y K9-Y^— 

[0 0 3 5] Q^yfYAGU-f-J8«S2 IOQ 

j&^*(0*Sefe»S*b5o Q^^yfYAGl/-f-JSfi 
§§2 2CDQ*-f y^-titt, Q*>f s^K9>M— 13&>£ 

JS»*ii«#7-efll**Sr2ffiF»ci«»6 /0 

AGU- !f-»fiS2 3<E>Q*>f y^KHU Q^-T^/^ 

T#t|&Six5. QVyfYAGU-fHHI82 4© 

ja^®fS^7T-jl^?:2fB 1 ^i^^e>tL. 31® 
H»l 0-rtUE4ix-C*»*ix«. Q^yfYAGi/ 
— if— 2 5<PQ ^y^ttu Q^y^K5^ 

i?££*l5o Q^^f y f Y AG W-f -«fiS2 6 20 
^fyfttt, Q^^f y f K7-f ^- 1 ^bCBIMI* 

[0 0 3 6] ^(Ci <9 , ^f4 94Q^yf^f- 
3§£IS2 1-2 6©Q^yf©il?>f S >^te£ttC 

[0 0 3 7] H4I4, l^SS7 p o^^^l^j'5# 
Q7^yfYAGU-f-HiS2 1-2 6^&©^;u 

tf^ft<om#t*-f $>^tc *Q^yfY 

AGU-f-«»2 1 — 2 6^)Q^ s>^OJKKj**< 50 

GU-f- «iS2 1^2 6^ XVHC^/u^ffill 

S ^TV^u;* i — - !f — ft 

[0 0 3 8] :o±5i:, :«yn^x^tk 

#Q*Y yfYAGl/-f«r»ag2 1-2 6d^^* 

U— tf— 3feOta*t#^ ^ ^#1fi&t£ y> &t>t£^<D 
t% 7 B yXA4 1, 4 4, 4 7^fe^!iXA5 4t 

[0 0 3 9] rixJCiO, — «<©Q^>f y^-U— if— » 
^£§22, 2 4, 2 6(7?Q^>T y^Sra^^Q^^ 

if— $8Jg»2 1, 2 3, 2 5(OQ^yf©2»0 

jctr— ^ffi^SEv^/u^ u— if— ^^ic^^/y x 

A4 1, 4 4, 4 7^fe^7 > yXA5 4^i)tl/>'X 
4 3, 4 6, 4 g^Sttu-v-xs 5 4>»H • Wt***BSJh 

[0 0 4 0] #33, (13 1 ^(gUfC^Lfc^B^n 
*fc::j3V^T\ 4 2, 4 5, 4 8 t$ B W 50 
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/1/5 1, 5 2, 5 3 tOPflf3fc77^^Srffl^T^;^ 
1f-ft£3l< i 5lcLTt *o«*K1>, ft 
Sic fc°— ^ fflcoffi vy>>^ u-if-ft 03§£*£ J: 5 ft 7 

[0 0 4 1 ] ID 1 <7}3J£lfi]&& 2 - 6 -^H 4 

Rfe-f, 4Q^yf-YAGl/-f-|8fi82 1-2 6 
3&*fe »f — ftOfflJt^>f ^ ls?&^t£ V &t> 

ftW5i (t4b%#Q^^ Y AG i/-f-»fi 

§§21-2 6^>q^^ 3^tf>«»*-<r ^ v^swct 

[0 0 4 2] B4©fflttt, -»©Q^yfU' 

— !f— »**©Q*>f 7f^^Q^ 

[0 0 4 3] Sfc, i4 0«ajm -»©Q^>fs'fw 
-1f-38!B*0Q;*>f y^K«t»^5«B«*^««* 
Sr2ffiF^a5*TV^5^ — ffl<DQ^-r yf^- if— «fi 

s^u— if— %i8 2 i-2 6©Q^yfi:Mt5 
K»flr*<^««»C^lSCT, 31^0^8-1 2T*<Z>iiS£ 
WW*, YAGV-f-J5SS2 1-2 6 

^b^^vu^u— tf— ftcotatt^^ s >^**mfc0-fr;b 

[0 0 4 4] ifc, &s±<D&M-?\^ R, G, B(Offifi 
^/US^. 2OC0Q^^ 5/fYAG U— if— 58fi«3&> 

& tWt $ ttfc I if-ft LT*ft 

✓**/W£A**Sli--CV^ 0 Ld>U r.*U::lB&i\ R, 
G, Btf>;ttfi'^/Uftt£* 1 OCDQ;*^ yfYAG 
1f-*«*^feffl»**tfcu-if-ft*a6«aE*L-CiR 

fc, R, G, BO»*^/i/«K, 3K±(OQ^$/f 
Y AG U—1f & HI** * ftfc U-if-ft 

^tLb^#^tCt, #Q^yfYAGl/-f 
— *«gj&*6>0V<yu;* u — if— ftOUJ^t^>r ^ ^^^1 
ft5*to*v^J:5lc % affiEK-C^YAGi^— If— 3»« 

[0 0 4 5] 'aiO*fll|-CflQ^yfYAGU 

— if— »«**^*aK^^:«v^TV^a*. W^^Q^^ 

y ^u—-!f--«a»*r*a[te«v^a r, g, 

BOffifi^<^yufetc % R, G, Btf>&*«0'</u';*u— 
if-ft^ttS#t-T5Q^^ — if-^ig^^>S^T, 
Q ^ 3/ ^ u— if — »JR«36» & fflAt S tt/c L — if- 

[0 0 4 6] *fc, JWJi0^jT*(i3lg^^-^ s e s ^ 
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y u— !f - »s» * * w k v * a ^m&mmm <o mtft 

[0 0 4 7] Sfc, *«IP!HU £l±Offil»C|»fer, #ib 

mtom^mi-t z> :i^<> t r> 

[0 0 4 8] 

[0 0 4 9] Sfc, U<DQ^^( yf-U— if— $gg£§CDQ 

WHdoi ofl«t?iab-*--5 ci^-tSiH 
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